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FOREWORD

The work described in this report was suthorized under

Contract No. DA 18-035-AMC-282(A) which covered the period from
July 1964 to July 1965. '

Notices

Reproduction of this document in whole or in part is

prohibited except with permission of U. S. Army Edgewcod Arsensal

Chemical Research and Develomment Laboratories; however, DDC is

suthorized to reproduce the document for United States Govermment
purposes.

The informetion in this report has not been cleared for
release to the general public.

Disclaimer

The‘findings in this report are not toc be construed as

an official Department of the Army position, unless so designated
by other authorized documents.

Diaggaition

When this document has served ites purpose, DESTROY it.
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FERNENS, V AREYENY

DIGEST

The present report 1s the first on a series of research studies simed
at developing a comprehensive battery of ability tests to evaluate the
effects of drugs on human performance.

Tests comprising a preliminary sub-battery were selected and developed
to sample a broad range of uman gbilities in four categories. Two ability
tests were chogen within each category as followa:

Visual Acuity end Time Fgtimation as measures of Sensory-
Perceptual abilities;

Reaction Mme and Manipuletion ac measwres of reyen mobtor
gbilitiesy '

Grip Strength and Balance as measures of Physical Proficiency
abilities;

Short Term Memory and Additlon as measurc¢. of Coguitive
sbilities.

The effects of a 12 gamma/kg. dose of Scopolamine on each performance
test were studied with the following results:

). The tests selected were szornzlitive to Scopolamine, which

generally led to poorer scores on each of the performances
measured.

2. Performance in genersl was pouviest from two to four hours
after the drug was administered.

3. Among the abilities studied, Vigua! Acuity (Near) was most
peverely effected, while Grip Strength, Reaction Time and
the accurary of Time Estimation were only slightly affected.

L, Fxceptions to these general findings exist; they cannot be

indiscriminately generalized. For example, 3/h hours after
drug administration, both Manipulstion and Balance were more
severely affected than Near Visual Acuity. The value of using
geparate ability measures i{s thersby demonstrated insofar as
drug effects depend, at least in part, on the particular
ability tesgted. -

It was concluded that the results were encouraging for continued de-

velopment of the battery through modifications of existing tests and establieh-

ment of new tests.

Furthermore, it was recognized that the ultimate value of the ability
tests developed would lie in the extent to which jredictions could be made
about drug effects on operstional military tasks from drug effects on the
canponent sbilities studied in the laboratory.

-5 .
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I. INTRODUMWION

The research reported here is the ¥lrst on a series of studies of
the effects of chemical compounds on human performence, condueted bty the
Awerican Institutes for Resemrch (AIR) with the support of the U. 3.
Army 's Chemical Rescarch and Developmert Leicvatory (CEDL).

The overall goal of the project is the dsvelopment of & comprehensive
test program for evaluating the effects of chemival compounds on human per-
formance. The project aimg at providing a relishle end contrellied menns
of predicting from drug effects in laboratory testing to effects in milltary
operations.

This first report concentrates on the initial phasge of the research
rrogram which established tests and tezting procedureg for studying the
effects of a chemical agent on the performence of tests of a sample of
basic human abilities. The az'nt was Scopolsmine (12F ,!'kg.l), and the tests
were representative of four najor sreas of human performance categorized
as Psychomotor, Thysical Proficiency, Sensory-TFerceptual, and Copnitive.

The sample wae selected from a more comprehensive prelimiivry set of
ability tests, which had been carefuily chosen following & survey .f exist-
ing ability tests. The full iist of tests recommended for exploiraiion aua
possibie subsequent development is included in the Firast Quarterly ieport
(AIR Report ¥-25-1, 15 October 196k4).

Wherever possible, previous factor analysis information waes used to
guide the choice. 'The general rationaile wmnderlying all test selection,
and underlying the identification of the abil‘ties themselves 18 concimely
presented in the First Annual Summary Report of the current resesrch
(15 Beptember, 1965).

1.4 = pamma = number of micrograms. Thus 125 /kg. = 12 micrograms per
kiloegram of body weight.




A. Test Ba.tteg:

The tests chosen for the stud;- were selected because they incorpor-
ated the following features:

a) they were believed to be representative of the aforementioned
categories of human abil.ity performance;

b) they were easy to administer and score;

c) they could be conducted within relatively brief testing
periods;

d) they were rcpeatable {1.e., Ss could not learn to perform
them correctly);

e) they were consistent with the safety requiremente of the
volunteer sublects.

Table 1 presents the tests selected, twn tests representing each of

the ability categories isted. A brief description of each of the tests

R presented in order of administration follows. Except ro. the Ltandard .

Challeue, the name of the abilivy is resented first. The test name,

which follows in parznthesis, “s the one used thereafter to describe the
particular test of the ability involved.

STANDAR?) CHALLENGE:

 wus shown & 3 x 5 card containing a le*ter or number.
He was first asked to name the card, then take it, and tlien place it on 1its

corresponding space on & board containing all the letters and mumbers If )

the S did uot name or take the card, he was still asked tc indicate the lo-

cation of the corresponding space. If the S failed to comply with all of

the asbove instructions, he was conslaered 'micgtadble for the Tegt Session.

Cempliance with any one of the challenges wad evidence for the existence

of the minimal ievel of eubject avarencsa and Experimenter-Subject rapport
re ired to meaningt.lly ypureue the remainder of the tests. "

JISUAL ACUITY (Near virual Acuity; Far Visual Acuity): A modified Bauach &
Lamb Orthorator test of lLear ad Fao Acully was developed. The task vas

the ident!flcation of *he location of a checkerboard degign in progresalvely

soaller target squares, and the score wan the smallest acuity level correctly :
identified.

Ywo Fer Acuity and iwvo Bea~ Acuity thresholds were recorded during
each seasion. The aversge for each threghold was used as the 8'a scare.

- 10 -
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MANUAL DEXTERITY (Manipulation): A modified form of the Mimnnesote Rate

of Manipulation (Displacement) test, shown previously to measure Manual
Dexterity was administered with a 30 sec. time limit. The S was required
to move as many blocks as he could from one hole to an adjoining hole. ‘The
number of tlocks moved was recorded on two successive trials. The average
of the two trials was computed as the score.

STATIC STRENGTH (Crip Strength): A hand-grip dynamometer was attached to &
table, beside which the S stood. The number of kilograms of pressure applied
was recorded on two successive squeezes which were one minute apart. The
greater pressure exerted was taken &8 the score. Previcus studies had shown
this measure to be diasgnostic of a general static strength factor.

GROSS BODY EQUILIBRIWM {Balance): Fleishman's Balance-A test, shown pre-
viously to measure the Gross Body Equilibrium factom, was used. 8Ss were
permitted however, to keep their eyes open and to use their arms for balance.
Ss balanced on one foot for up to 20 secs. The time th.t the S balanced

was recorded on two successive trials, and the average time balanced was
computed as the score.

NUMBER FACILITY (Addition): The standard NF test was administered in a se-
quence nmodified to ensure homogeneity of difficulty in the experimental
sessions.

The number of problems correctly solved in a 3 minute test period was
recorded as the score. The Addition test consistently loads on the Nux' r
Facility factor.

SHORT T=RM MEMORY (Auditory Number Span): Sixteen series of mumbers, each
consisting of pairs of 3-digit to 9-digit groups, were recorded on tape.
(e.g., & pair of 3-digit numbers followed by a pair of 4-digit nmumbers,
etc., up to a pair of 9-digit numbers )

Thy S's task in sech session was to repeat the mmbers he heard. The
difficulty increased from the 3-digit to the 9-digit level, and the highest
level correctly repsated -. recorded as the score.




TIME ESTIMATION (Empty Interval Judgements by Froduction): Subjects
practiced couﬁting to themselves from 1 to 10 to estimate a 10 second
interval. They were given 10 trials during the Orientation Session

on which they ned feedback as %o what their actual estimate was. No feed-
back was given in later sessions.

During each test session, each Subject was given five "no feedback"
trials on which the actuel time estimated as 10 second 8 wag recorded. Two
measures were derived:

a) the average of the five estimates of a ten-second
interval;

b) the variance of the five estimate scores around the
mean time estimsate.
REACTION TIME (Visual Reaction Time): Simple reastion time to a light
stimulus was recorded for 2 trials, each trial consisting of 10 stimulus
presentations. The score was the average RT' of the 20 presentations. A
large number of previous studies demonstrate that this type of visual re-
action time measure loads on a general Reaction Time factor.

The basic instructions for each of the tests are included as
Appendix A. For each test, an explanation of the task and instructions to
the S were given in the Orientation. Siightly modified instructions for
the Baseline Testing and Experimental Testing are also included. These
consist of simplified instructions for Baselline Testing, and repetitive
instructions for Experimental Testing to allow for possible Subject unre-
sponsiveness. Each proceudre incorporated a time constralut so that a test
had to be completed in a fixed time period. Allowances were uacd- for sub-
Ject unresponsiveness by calling for a repeat of basic iustructions. If,
within a fixed time limit, the 3 zt{l1l did pot respond, the test was ter-
ninated and he procesded to the next test.

- 13 -




B. Procedure:

The tests were conducted in two rooms in CRDL's Human Per*ormance
Test leboratory. Both rooms had acoustic-tile ceilings and one contained
a soundproof IAC chamber.

Figure 1 11lustrates the allocation of test space for the study.
The numbers are keyed to the tests, and represent the sequence in which the
tests were run. Five tests were cunducted in Room A and three in the
chanber in Room B. Testing in each room took about 15 minutes and a staggered
schedule was developed so that when one S moved from Room A tc Room B, a
second S entered Room A.

The time teken for a given S to run through the 8 tests was called
a Test Session, and each Session began with a Standard Challenge desigued
to assess the cooperation of the S. The test sequence was fixed, with one
Test Administrator giviag the tests in Room A and another in Rocm B.

ROQM A ROOM B

: hﬂ ‘ l , &,7s

c 1
- | |
R
KFY:
SC. Standard Challenge 3. Grip Strength 6. Memary
1. Visual Acuity k., Balance 7, Time Estimation
2. Manual Derterity 5. Addition 8. Simple Reaction

Time
Fig. 1. Location of tests in the laboratory.

- lk -




Four groups ¢ four Sg were studied. However, one S wae unavallable
. for the first group in which only two Ss .eceived Scopolamine.

Two groyps were begun on & Monday and two on a Wednesday of each
Y of two successive weeks. The first day for each group was devoted to
Orientation and Baseline Testing, aud the second day was devoted to Experi-
rental Testing.

Teble 2 presents a diagram of the overall testing schedule.

TABLE 2. Subject Treatment Schedule

Treatment; < Week 1 Week 2
Gr. I Gr. II| Gr. IIT Gr. IV
Mon.] Tu} Wed. Mon.|2u. Wed.] Th.
Orientation & Baseline Testing 3 L h k
. Experimental g Placebo 1 1 1 1
Testing ) Scopolamine: 12 gamma 2 3 3 3

Ss were alloved 1 hour each for orientation, and 1/2 hour each for
all subsequent test sessions. Orientation and four baseline sessions were
run on the first day; a fifth baseline (preceding Dose Aﬂmimletrationa) and
five experimental sessions (after Pose Aiministration) were run on the second
day . .

Anple rest snd meal times were provided for in the schedule which is
Jjresented in Appendix B, Table 6.

2. Dose Administration (D) was by intra-muscular injection.

- 15 -




C. Subjects:

The 15 Ss were medical volunteers drawn from the 1st and 2nd Army
Areas. Backgrourd information on the 8 including their rank, date of
birth, highest educational grade completed and military speciality 1s.
sumarized in Appendix B, Table 5.

The Fl~cebo group contalned 3 Pf~.'s and one Specialist; the Scorolamine
group contained 6 Pfec.'s, 3 Specialists, 1 Private and 1 Sergeant.

Ages ranged from 20 to 26, and higbest grades campleted ranged from
11th to 15th.

Subject screening was conducted by the Clinical Research Division
of CRDL's Medical Research Directorate. The screening, which determined
the eligibility of Ss for various compounds, included consideration of
subject information drawn from & Personal and Medical History, a Psychiatric
Intervier, and the Mimmescta Multiphasic Personality Ioventory.
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D, Statistical Treatment:

Several statistical analyses were performed on the deta to answer
questions about the effects of Scopolamine on test performsnce.

For each test, the mean and standard deviation at each session was
computed for the 11 Scopolamine and the I FPlacebo Ss. A Baseline Valie
(B) was camputed as the average of the last two baseline sgcores, thereby

_ best representing the pre-drug performance by minimizing practice effects.

The data which provide the baslc findlnge of the study are presented in
Tebles 3a and 3b. Table 3a presents the Means and Standard Deviations of
rerformance on the Orientation and the five Baseline Sessions; Table 3b
presents the same measures for the Baseline Value and the five Dosage
Sessions.

Additionally, a Z-score was computed to provide a bagis for coupaci-
eoa acrosc teets. For each test, the score reflects the post-drug perfor-
mance value in terms of its relation to the distribution of pre-drur Base-
line Values. (See Table 4). ‘

Several statistical analyses were conducted to examine the effect
of Scopolamine on each performance test:
(1) Baseline Values vs. Drug Scores (e.g., Subjects acting as

their own contrcl in the Scopolamine and in the Flacebo
Groups. )

(2) Placevo Groups ve. Scopolamine Groups

The first set of teats indicated the degree to which each of the two
group's performance was charzed from its Baseline Value as a function of
the dosage sessions.

The second set of tests, in providing a control group, indicated the
extent to which the significant differences found above could reasonsbly
be attributed to the drug.

In the first set of tests, analyses of variance were performed to
test the pignificance of diflerences among experimental test sensions for
the Flacebo and the Scopolamine Ss. Where F-teets indicated significant
differeaces, individual Sandler's A tests> vere conducted to determine
vhether each session score differed significantly from the Baseline Value.
(See Tedle T).

3. In Sandler, J.A. A test of the aignificance of the difference between
the means of correlated measmures, bdbased on a simplification of Student's t.
vy ms' 1‘.6-, m‘wo

- 17 -
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In the second set, & scries of t-tests compared the differences
between the Plscebo and Scopolemine groups (See Table 8).

Where significant differences appeared in both sets of‘ tests, the
change in performance could most likely be attributed to the/drug. Where
significant differences appeared in the Subjecta-as-thelir- Control tests,
but not in the Flecebo comparison tests, the drug's effect as the agent
inducing the change was less certain. Possible effects on performance of
"second-day" factors (e.g., weather, fatigue, boredom, smoynt of sleep, ete.)
must alweys be recognized.

A note of caution 18 offered regarding the degree tb which generallza~-
tion may be made f;'om gaall sample studies such as the prePent one. Extrapo-
lations are only legitimate to the extent that the presentj volunteer sample
is, in fact, representative of the population of intexest {c.g., Army en-
listed men). Although there is no reason to doubt the pre.{sent group's
vapr.acnigtivonecr, ftwre testing with more vclunteers willl be required
before generalizations can confidently be made to the enlijsted milibary
population at large. nh!

Furthermore, it is recognized that the statistical analyses employed
in the present report are not exhaustive; they prg_sent instead an initial
overview of the data generated by the research. For the sake of expediency
in presenting the majcr findings, extensive analyses of differing statistical
types were not undertaken at this time. For example, the results ccncentrate
on the overall effects of the agent and do not consider individual differences.

Continuing analyses are in progress. and relevent findings will be
reported in subsequent papers and reports.
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IITI. RESULTS AND DISCUSSION

The resulte presentcd in Table 3 are plctorially represented by
the graphs in Figures 2-11 showing the performance of the Flacebo and
Scopolamine groups before and after Drug Administration. Figure 12 pre-
gsents the grarhic representation of Table 4 showing the relative effects
of Scopolamine on the different tests. ‘

A, Effects of Scopolamine on Individual Test FPerformance ,

Each of the curves shows the effects of an intra-muscular injection
of Scopolamine on performance on & particular test. The curves for each
treatment group (1.e., Scopolemine and Placebo) are divided into two parts
showing the trend on the first day and on the second dsy. The point between
the two days represents the Baseline Score (B) computed as the average of
the last score on the first day (b4) and the first sccre on the second dsy
(v5). The time of injection or Dose Administration (D) is shown on the
second day falling between b5 and the first dosage session (dl).

Whereas the horizontal scales are the same for all tests indicating
the time and sequence of test sessiors, the vertical aceles differ according
to the performance measure used for each of the different tests. The fact
that some of the vertical scales are ascending while others are descending
i8 due to the desirability of uniformly representing decrememnts in perfor-
mance &8 & drop in the curve.

A cursory lock at all the curves showed several major trends:

a) Stability of baseline scores was generslly reached by the end
of the firet day'a testing.

b) The Placebo u3d Scopolamine groups did not differ greatly
r~ior to the drug aiminiatration.

¢) Scopolamine generally causcd & decrement in performance with
scores tending to return to taseline levels by the time of
the 5th post-drug session, 8 3/ hours after drug administra-
tion.

d) Performance generally deteriorsted steadily and was poorest
on the second post-drug test session (d2: 2 1/ hre. after
injection); however, same performance meamures were poorest
at d1 SB 1/4 hra, after injection) and others were poorest
at a3 ( & 1/% nrs. after injection),

[ The only exception to this rule is for the Time Estimate curve which
plots the actual time estimated as 10 secs., and for which decrement in
performance would be indicated by the amount of deviation fram the true
astinate of 10 seus.

-19 -
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une statisticad analyses via s-1es8ts and A-tests examinea the hy-
pothesis that dirferences in scores were a function of the differing test
sessiong for the Placebo and Scopolamine groups. Appendix C, Table T pre-
sents the results of these analyses.

Placel..: "he analysis of variance of the dosage session scores showed that
Manipulation was the only test cn which Piacebo performance differenceo

were glgnificant on the differing test sessiona. The 45 session score was
significantly higher than the Baseline Value with Manipulation, indicating
that learning or facilitation had occurred. No other test showed such signifi-
cant learning effects for the Flacebo Group.

Scopolamine: The analysis showed & significant change in performance for
every score v°xcept the variance measure derived from the Time Egtimate per-
formance. Every significant change but one indicated a decrement in perfor-
mance dque to the drug. The exception 1s the d5 Reaction yime score in which
reaction time was significantly faster than the Baseline Value.

The t test analyses examined the significance of the difference be-
tween the Flacebo and Drug groups during each test session. Appendix C,
Table 8 presents these test results.

Baseline Sessions: None of the differences between the two groups' taseline
scores wag significant. Thus, there is evidence that the groups were effectively
"matched” before drug administration.

Dosage Segsions: Significant differences between Drug and Piacebo groups
appeared during at least one test session for all performance tests except
Crlp Strength and the two Time Estimation measures.

Differences between Drug and Placebo groups were most significant
for the Addition and the two Visual Aculty measures; significant differences
generally ccntinued to appear throughout the five post-drug test sessions.
On the other hand, same tests (e.g., Balance and Reaction Time) showed eignifi-
cant differences in early test sessions but not in later sessions.

A more detailed look at the tests in relstion to oach other follows
an analysis cf each of the tests.

[ 4]




In discuseing drug effects in this report and subsequent reports,
anaiyses with respect to physiological causation and effects will be minimized.
While the desirsbility of thoroughly understanding drug effects in terms
' of . integrated view of the behavicral, the physiological, and ultimstely,
the neurochemical levels of drug actinn is recognized, this series of re-
porte will concentrate cn the performance aspect of drug effects.
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Visual Acuity

Both Far and Near Acuity may be considered simultsnecusly.
Figures 2 and 3, and Table 3 indicste the following:
l!

In baseline testing, both Acuity scores were extremely stable
and demonstrated normal acuity thresholds of about 1 min. of arc. (equivalent

to 20/20 vision). Aversge Far Acuity thresholds ranged from .90 to 1.08
mins. cf arc.

of arc.

Average Near Acuity threshc”ds ranged fram .89 to 1.01 mins.

~
[

Near Aculty wes affected far more geverely than Fer Acuity.
Average Neear Acuity thresholds increased from a Baseline (B) of .9% min. of

arc to 3.78 mir. of arc.; sverage Far Acuity threshclds incressed from 1.07
to only 1.75 min. of & .

3. Recovery of Far Acuity started sooner than Near Acuity. Poorest
rerformance for Far Acuity was reached on the second session following Drug
Administration; for Near Acuity it vas reached on the third post-drug sessiom.
By the time of the fifth post-injection session, the Far score huad almost
returned to its Baseline (45 threshold = 1.17 min. of arc.), whereas ‘he

Near scores still showed apprecisble decrement, (45 threshold : 1.69 min. of
ac).

Manipulation

Figure L and Table 3 show the following major findings with respect
L0 performance on the Minnesota Rate of Manipulation Test of Manual Dexterity.
1.

Learning ves in evidence during the course of the twvo test
. daye. In baseline terting the sversge number of blocks moved increased steadily
. from ayproximately 38 to 43. During the secord day, svereges for the Placedo

8s continued o increase to aimost 49, vhich vas significantly grester than
the Base_ine value o 42,7,

2. Scopclazine sdversely affected Manual Dexterity. The pumber of
blocks moved by the drugged B¢ significantly dropped from @ laseline scoo¢
~? 3.6 to 41 and &2 scores of 26.4 and 26.3, respectively,

later testing gave evidence of recovery until, at the 4% session, per-
formance vas oock t0 & near-baseline level of k3.0,

- 24 =
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Grip Strength

Figure 5 and Tsble 3 contalu the following major findings with re-
spect to performance on the Dvnamometer Test of Static Strength:

1. Undrugged testing was relatively stable aithough the Placebo
subjects tended to perform slightly better than the Scopolamine subjects,
providing an average score of 58.4 kilos vs. 55.0 kilos squeezed. Average
performance of the Placebo Ss on the second day weas very steble ranging
from 56.5 to 58.4 kilos.

2. Scopolamine induced a significant decrement in performance,
dropping the average score from a Baseline Value of 55.0 to a dl value of
48.3 xilos.

3. Fecovery was relatively rapid; db scores approaching, and 45
scores swrpassing Basellre Values.

Balance

Figure 6 and Table 3 contain the following major findings with re-
spect to performance on the Balance-A test of Gross Body Equilibrium:

1. Undrugged p.rformance of both the Flacebo and Scopolamine
groups was stable; the Baseiine Values for average time balanced were 17.9
secs. for the Flacebos and 18.5 secs. for the Scopolamines, respectively.

2. Scopolamine caused a significant drop in balance rerformance
11 the drugged group with average balencing time dropping to 5.9 secs., 4S5
minutes after DA. Performance steadily recovered with subsequent sessions
until the drugged group almost returned to its Baseline Value 8 howrs and
45 minutes after DA.

3. A slight learning trend was uoted for the Flacebo group vhich,
at the enl of the second day, wvas sversging close tc the maximm value
attainable (1.e., 20 secs.).

- 35 -




Addition

Figure 7 and Teble 3 contain the following major findings with re-
spect to performance on the Addition test of NMumber Facility:

1. Scopolamine Ss averaged slightly higher baseline scores than
Placebo 8g; the Baseline Velue for mean rumber of problems correctly solved
for the two groups being 41.Z and 36.8 respectively.

2. Scopolamine caused a significant drop in addition score to a d2
segsion low of only 4.6 problems correctly solved.

3. Recovi:y wss gradual and not complete by the 45 session, at which
time the score at 25.7 was still significantly lower than the Baseline.

Memory Span

Figure 8 and Table 3 show the following major findings with respect
to performance on the Auditory Mumber Span test of Short Term Memory:

1. In vaseline testing, a slight out non-significant learmiing trend
was exhibited by both the Placebo and Scopolamine groups, the latter
being somevhat better thar the former. ‘he Baseline Value for meen mumber
of digits recalled was 6.4 for the Placebo and 7.0 for the Scopolamine groups.

2. Scopolsmine ~aus=3 a significant drcp in performance for the

drug group reducing the number of digits recalled to a low of 5.1 during the
42 session.

3. Reéovery began aftes the 2 session, but did not quite reach
baseline levels by the time of the last test eession.

ﬁme Bstim&tipn

Figuree 9 and 10 and Table 3 contain the following major findings
with resgpect to performance in Time Estimation:

(Figurs 9 yresents the average time that was estimated as 10 secs.,
ard Figure 10 yresents the variability with which that estimate was made.)

1. The baseline testing demonsirated that both the Placeto and
Scopelsnine groups vere accurstely sble to estimate the 10 secs. interval,
with Baseline Vaiues of 10.%0 gscs. and 10.%% 2ecs., respectively. Moreover,
the variability of the estimate was lov with mean 7uriance sccres Just under
S secs.

- % -




2. The effects of Scopolemine were marked on both the accuracy
and variability of the time estimate. Whereas baseline scores in the
Scopolamine group tended to fluctuate slightly cu both sides of the 10 sec.
mark, the average drug scores uniformly shcowed underestimation, the maximm
effect occurring at dl with an estimate of 8.70 secs.

1
i
L4
N
4
.
%

Simultaneously, while the Flacebo Ss maintained their variance .
4 scores around .5 secs., the Scopolamine Ss' scores increased markedly to
‘ : maximm values of 1.6 secs. and 1.3 secs. at the d2 and d3 sessions.

, 3. By the d5 session, recovery was not camplete for the mean scores
vhese average estimate was 9.53 secs., but it was complete for the variance
scores which steadily improved after the d2 session to a near Baseline
Value of .54 secs.

Reac*ion Time

Flgure 11 and Table 3 contain the following major findings relative
to the effects of Scopolamine on Simple Reaction Time to a light stimuls.

1. Baseline Scores for both the Placebo and Scopolamine Groups were
very stable ranging from 219 ms. to 235 me. with a maximm standard deviation
. of about 30 ms.

2. Scopolamine affected performance markedly, maximally lengthen-
1ngthet1mefrmuBaselineValmor226ms.tond2vﬂmaf3§6m.

: 3. Recovery wvas rapid and the average scare returned to a betier
s than Baseline level of 211 ms. for the d5 session.




B. ERelative Effectiveness of Scop_olamine on Test Performance

One aim cf any research effort involving drugs and performance
should be the %wn*ald analysis of (a) how severely does a drug affect one
k*'id ~f pertormancs as ¢,ded to anvther, and (b) when can the greatest

R PN ) m

effecta of a given drug bc xpestedi ‘ .
In orde. ¢ atvempt L udeguatcly answer these questions, a technique o ,.
for corparing perforuan : or 4 - fn +agts must be found. But the problem

is more complicated chan 't may  ..°a: ~* f'rst insofar as the "common de-
nominator” of the scorec canr  “e g sluple aritimetic difference score,

nor csa it be a percen.ile scovr Lern..: differences exist in the kinds of
nunerical scales on which the scores are bagsed. Thus, for exsmple, while

& drop in number of currect addition scores fram 4O to 20 may be considered
as & 50% loss, & lengthening of Reaction Time from 200 to 400 ms. {equivalent
to & doubling or & 100% increase in score value) cannot be interpreted in
the same way. In fact, while scores for which lowered values indicate poorer
performance have a decrement limit of 100%, scores which indicate poorer per-
formance with increased values (e.g., Visual Acuity; Time Egtimate variance)
have no such limit to their per cent decrement value.

Thus, short of distorting the scores by using mathematical transforms
(e.g., reciprocal values), simple numerical maripulation will not suffice
for the camparison of scores on differing numerical sceles. The use of the
Z-pcore circumvents many but not all of the problems arising from the use of
differing scale systems. It is a measure cf the deviation of a test score
fram its own baseline distribution, providing a common denominator of per-
formance charge acrose tests with respect to each test's scores.

The solution 1s not perfect inasmuch as the score values themselves
are differentiy Aistriduted in different tests.. Since use of Z-score is
technically valid only for normally distributed data, its value is limited
with scare distributions thet may be severely truncated (e.g., Balance).
Hevertheiess, for the present study, the Z-score provides a usefr indicator
by which performance on most of the different tests may be coxp .
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The Z-score, 1t should be remembered, refers to that point on the
Lo distribution of a test's Baseline Value scores equal to the mean score

on each drug session; its numerical value is equal to the number of standard
deviations sway fram the Baseline Value.

Table 4 and Figure 12 yrovide the basic Z-score ccmparison date.

Three major facts are evident:
(1) Some tests are far more greatly affected than others, re-
gardless of the time since drug administratica.

(2) In general, the effects of the agent are strongest at the d2
and 43 sessions and recovery is apparent - by the d5 session.

(3) Interactions exist so that for some tests, performance is

severely affected by the first session, and recovery is rel-
atively rapid and complete; for other tests, pexrformance
continues to drop for several test sessions end recovery 1is
slow and incomplete.
By far, the most dramatic change in performance was on the Visual
Acuity (Near) test. Drugged 8e whose average threshold Baseline Values
was .95 min. of arc.more than trebled their scores to give average thresholds
of 3.05 and 3.86 mins. of arc. during peek effects.

In fact, the raw data show that although & few Ss hardly reacted to
- the drug at all and never exceeded thresholde of 1.5 mins. of arc., other
Ss reacted so strongly that they could not read beyond the first target,
recelving threshold equivalent scores of 10 minas. of arc. The overall trerd
was towards serious losg of Near Visusl Acuity, and is reflected by Z-score
values st the d2 and d3 sessions of -10.34 and -14.33, and by the overall
mean value, across sessions, of -T.T2.

In comtrast, the scores on Grip Strength, Time Estimatior (Mean) and
Reaction Time all hed aversge Z-scores between O and -1.0, reflecting re-
latively little change as a function of the drug. The aversges cn the Grip
and RT tests, of course, include d5 scores, which surpessed Baseline Values
and so produce a somewhat artificially lowered mean score; nevertheless, a
glance at the figure shows that these three tests consistently show the
least deviation in terms of their Z-scores over most of the test sessions.

One of the clearest trends shown by the Z-score data is the change
in test performsnce over time. The data presented here are bagically another
way of locking at each test's performance curve as presented in Figs. 2-11,
but agair, the Z-score permits further coxperisons of the perforasance changes
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across tests.

In general, the onset of effects emong the tests employed was relatively
rapid. Only 45 minutes after Dose Administration, performance dropped to

1.75 standard deviations belrw Baseline. Performance, in general, continued
to worgen and reached a low point where Z = -3.04 at the 42 session, 2 l/h
hours after drug injection. Tne effects lasted through the 43 session

(2 = -2.82), and began to lessen by the dli session umtil, by the d5 sessiom,

8 3/4 hours after injection, the average Z value was only -0.7k4.

Obviously, the table itself shows that these relationships Just cited
did not hold for all tests; the trends reflected in the Meens are general
ones and mask some of the idiosyncracies of specific test results. The
trends have value in presenting a generalized picture, but careful scrutiny
of each test's result is needed to determine what qualifications, 1f any,
are required 1in applying the trend to each test.

Thus, for example, Near Visusl Acuity was poorest at the d3 sessioan
and was still severely affected during the last test session. On the other
hand, Balsnce was poorest during the first test session, and in fact, was

the most severely affected score for that session.

Similarly, the Time Estimation (Mean) scores were poorest at the dl
session and in general, steadily improved during tiae courss of later sessions.

These exceptions to the general trend are as important as the existence
of the trends themselves. When more tests are developed and their reaction
to particular chemical agents are studied, it may well be possible to discern
test groupings which sct differently from other groupings. The sample of
tests chosen for this first study was too small to assess such differences

but their existence should not be unexpected. Thus, it may be demonstrated
that a given agent's effects are primarily on cognitive factors and that
factors of physical strength ere uninvolved. Or the spposite effect may be
engendered by an agent whose effect on neuro-musculature and physical pro-
ficiency 18 relatively great but whose effect on higher mental functionming

is ne-ligible.
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Leaonstration of the reality of such effects awaits further test-
ing ¢ :re presented here merely as hypotheses which will be explored
as -y Joto, are collected in the ongoing research progrem, involving:

a) evaluation of the effects of other agents on the tests
that hasve been developed, and

D) the develomment of additioval performance tests of human
abilities.
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IV. SUMJARY AND CONCLUSIONS

The research effort reported here is the first in a series investl-
gating the effects of incapacitating agents on human performence.

Ten performance tests were selected and developed tc reprasent a
divereity of human abilities covering the areas of Sez{se:’cim—krceptidn
{1.e., Visual Acuity; Time Estimation) Psychomotor Performance {i.e., Reactlon
Tme, Manual Dexterity) Buysical Proficiency (i.e., Grip Strength, Balance)
and Cognition {i.e., Memcry, Addition).

Scopolsmine was chosen a8 a "standard" drug with which the sensitivity

of the tests to drug effects was examined at periodiec intervels following
drug administraetion.

The results demonsirated the followlng:

1. The tests selected were gensitive to Scopolamine, which

generally led to poorer scores on each of the performancesg
measured.

2. Perforrmance in general was poorest from two to four hours
after the drug was administere”

3. Among the abilities studied, Visuel Acuity (Near) was most
severaly affected, while Grip Strength, Reaction Time and
the accuracy of Time Estimation were only slightly affected.

b, The general findings cannot be indiseriminately generalized
since they do not apply to all tests. For example, 3/1+
hours after drug sdministration, both Manlipulstion and
Balance were more severely affected than Near Visual Acuity.
A differential effect 1s present and the value of using
separate ability measures is thereby demonstrated. Drug

effects depend at leaght, in part, on the particular ability
tested.

In conclusion, the above results are encouraging for the continued
develomment of the battery.

Test procedures for new tests muet be deve ,ped, and for existing tests
must be modified to meet the epeéio.l requirements of studylng drugged Ss,
but the present research has indicated that such procedures are feasible.

It is recognized that the ultimate yractical value of the tests will
be the extent to which performance ¢hanges on the tests can perdict perfor-
mance ch.ogea in operational military tasks. Accordingly, once the test
battery is developed, and its sensitivity and reliability .stablished,
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additionsl effort must be initially directed towards exsmining the effects
of chemical agents on criterion military tasks and finally, . should be
directed towards determining the predictebility of such effec’s from the
kind of laporatory-based findings contained in this report.
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APPENDIX A

INSTRUCTIONS TO SUBJECTS
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STANDARD CHALLENGE

ORIENTATION: Instructions to the Subject

TO START OFF EACH TEST SESSICN, I AM GOING TO ROUGHLY DETERMINE YOUR
ABILITY TO COOPERATE BY ASKING V7] T0 DO THREE SIMPLE THINGS.
1 WILL PICK UP ONE OF THESE CARDS (ir ‘cate) AND SHOW IT fO You.
EACH CARD CONTAINS A LZTTER FROM A TO Z OR A FUMBER FROM 1 to §.
I WILL ASK YOU TC R¥AD THE LETTER OR WUMBER, TAKE THE CARD, AND
PLACE IT ON ITS MATCHING SPACE ON THIS BOARD (Tndicate the board). ANY QUESTIONS?
FCR EXAMPLE, HERE IS A CARD (select a card and show it to S).
WHAT IS IT? (S should read the card) TAKE IT AND PLACE IT IN ITS MATCHING SPAC
OR THE BOARD.
{8 should follow instructions. Correct any errors that the S makes, and

repeat the procedure once more with ennther curd.)
o 24 [ 223 0% %% % *#% + % % %%

BASELINE: Instructiona to tne Subject

AS BEFOHE, I'D LIKE YGU TO READ, TAKE, AND MATCE HE CARD SHOWN YQU.
(Choose & card and cJhow $t %o the §)  UHAT I3 IT? (S should read the card)
TAKE IT AND PLACE IT ON ITS MATCHING SPACE.
{5 should take itne card snd mateh it as inasiructed. )
{ A record should be kept of the standard challenges for eacnu Tesi Session
audy dwring Fxperimental Testing. Fach tire an 5 responds appropriately.
a check shouid be piaced ia the Read, Tukde or Place columnt o5 the Itandard Challenge
Data Collectica Sheet. Toappropriate responses shenld be indicnted by (u X
Note that 1f a Sub’=ct fatls tO Take & card. he cannot [ .noe Lt however. ne aua; €

avle to lndicate in some wey thal he Knows tie matcohing suuare on the board. 1P ne
mages such an indicwiton, si *r folle-el by &an M {n the Place colnmn should be enlered.

-47-




STANDARD CHALLENGE

EXPERTMENTAL: Instructions to the Subject

PREREQUISITE: The Subjects’ eyes must be open to succesasfully proceed

through the battery. If they are not open, get the 8 to open his eyes .
If he does not after two minutes, do not proceed. Thoughout each test
session, ensure that the S's eyes are open except in those tests (e.g.,

auditory memory span) vhere closed eyes do not impair performanc. .

PLEASS READ, TAKE, AND MATCH THZ CARD I SHOW YOU AS YO¥J DID BSFORE.
(1f S appears unresponeive, attempt to get his attention and ask: )
("DO XU UNDERSTAND ME?"  "DO YCJ REMFMBER WHAT 70 DorT Y
Tak . a ca~d and show 1t to the S
FLEASE READ THIS CARD (Wait 10 secs. for S's response)
{If pno response, ask again; WHAT IS THIS (LETIER,MMBER)? Point to card)
(Wait 10 secs.)
If no respouse, mark X in Rcad Coluwn on the Data Collection Shect, and
Lold the card within easy reach of S saying:
NOW TAKE THE CARD (Wait 10 secs. for S's response)
(If no cesponse, say: "COMK ON, TAKE THIS CARD THAT I'M HOLDING"
(wait 10 gecouds)
If nc response, mmrk an X i the Take column, and ask the 8 to point
to the rniching epace on the board saying:
POINT TO THV{LETTER, NUMBRR) 0% THE BOARD THAT MATCEES THIS CARD. {Wait 10 secs.)
(1f nc response, say: "COME ON, SHOW ME WHICH OF THRSE SQUARES (indicate)
MATCHES THIS CARD I'V ROLDIMG." (Wait 10 secs.)

{If no rasponse, mari X in the Place column and tuminete the test scession.)

ROTe: If the S makes the correct responses, follow the procedure indicated for
Zaseline Testing end Scoring.

Y.




VISUA .. JUTTY (Far and Near)

ORTENTATIOLv: Instructions for the subject

YOUR FIRST TASK WILL TEST YOUR V.SION WITH THIS APPARATUS. IN ALL TESTS
WE WOULD LIKE YOU TO LOCK THROUGH THE EYEPTECE WHILE RESTING YOUR HEAD ON THIG
FOREEEAD REST (indicate).

(Insure that the 8 is comforatble and adjust the orthorater height,
if necessary. Set the Far dial to position #6 and make sure the
eyeplece is in the Far position with the left lens covered.)

TOU SHOULD SEE 12 SQUARES OF DIFFERENT SIZES., THRES IN THE TOP ROW, FOUR
IN THE MIDDLE AND FIVE IN THE BOTM ROW. DO YOU SEE THEM? REACH SQUARE IS
CALLED A TARGET,

(Show S the demonstration card and sheet.)

IN EACH TARGET THERE IS A CHECKERBOARD PATTERN IN ONE OF FOUR LOCATIONS,
EITHER AT THE TOP (indicate on demonstration card), BOTTOM, RIGHT OR LEFT. THE
PATTERN WILL NEVER APPEAR IN THE CENTER,

(Suggest to S that he look in orthorster.)

DO YOU SEE THE CHECKERBOARD PATTERNS? EACH TIME YOU ARE TESTED I WILL
ASK YOU TO TELL ME THE FOSITION OF THE LARGEST TARGET. JUST ANSWER EITHFR
TOP RIGHT, TOP LEFT,TBUEK)!IEFT OR BOTTOM RIGHT. THEN I WILL ASK YOU WHERE
THE CHECKERBOARD FPATTERN IS, JUST SAY TOP, BOTTOM, RIGHT OR LEFT. THEN I WILL
SAY "NEXT™" AND YOU WILL TELL ME THE FOSITION OF THE CHECKERBOARD IN THE NEXT
SMALLER TARGET. REMEMBER, ALWAYS READ FROM TEE LARGEST TO THE SMALLEST TARGET.

(Indicate to S on the demornstration sheet the pattern he is to read.)

AND WAIT TILL I SAY "NEXT" BFFURE WING TO THE NEXT SMALLER TARGET.
MMPATEMGEBWNSFE,MW@ESS,WMITYOUMVE%
IDEA (F WIERE THE CHECXERDOARD PATTEFRY IS, DOR'T MAKE A WILD (RESS IF YOU HAVE
NO 1D0EA AT ALL.

(Make sure the far dial is set at #6)
0K, NOW TELL ME WHERE THE [ARGEST TARGET 18. (8 should say TOP LEFT.

(Gorrect any mistskes in procdure.) (Have the  read as far as
he can, reminding him to wait till you say NEXT before reading
the next smaller targe:.)
Tne correct response to plate #6 are BR L

BLRL

LRTRT

REMFMBER, ONF THIC PLATE THE [ARGEST TANGET WAS OF THE TOP “LJ4T OF THE
PLATE BUT THIS WILL NOT ALWAYS BE THUE. SOMETIMES YOU'LL RE STARIING AT THE
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VISUAL ACUTTY (Far and Near)

TOP RIGHT OR BOTTOM RIGHT OR BOTTOM LEFT ON A FLATE., BUT, WHEREVER THE FOSITION
OF THE LARGEST TARGET, AIWAYS START WITH IT WHEN YOU READ. ARE THERE ANY
QUESTIONS?

(Always follow the sequence of plates indicated by the numbers
in parentheses on the Data Collection Sheet. Don't forget to
change the position of the eyepiece from near to far each time
and to turn over the answer sheet.)

(Turn to the first plate indicated on response sheet.)
0K, WHERE IS THE LARGEST TARGET? (S responds carrectly.) AND WHERE
IS THE CHECKERBOARD? (S responds correctly.) NEXT, etc., etc., ete.
(Continue the test trial until the S makes an error. Conduct
the second Far Acuity trial using the same procedures. Then,
conduct the two Near Aculty trials, always asking for target
location before each set of aculty readings.)

e S, NN




VISUAL ACUTTY (Far and Near)

B+ 3ELINE: Tastructions far the subject

DON'T FORGET TO READ THF FOSITIOM. OF THE CHECKBOARDS ALWAYS
GOING FROM THE LARGEST T T RIALLEST TARGCET. DO NOT GUESS IF YOU
CANNOT SFF Ju ULMFERENCE AT ALL IN THE SQUARES IN THE TARGEL  WAIT
FOR Mk TO 84V "NEXT" nkFORE MAKING THE NEXT RESPONSE.

(When S crmes to the thieshold targets, remind him that
2 ghould guess only if he cau detect some difference
in the squares.)

wX FRRIYMENTAL: Inetructicns for the subjcet

DO YOU FRRMGER HOW TO TAKE THIS TEST? REMEMBER---FIRST TELL ME
THE POSTTION OF THE LARCEST TARGET, THEN 5.Y WHETHER THE CHECKEREOARD IS
RIGHT, LEFT, TOP CR BOTTOM. A4IWAYS GO FROM THE LARGEST TO THE SMALLEST
SQUARE ACROSS EACH ROW. DON'T FORGFT TO WATT UNTIL I SAY "NEXT" BEFORE
CONTINUING.

NOW, WHERE IS THE LARGEST TARGET?

(If S does not respond, repeat up to three times within a one-
minute period. If there is 8til) no response, ask:

WHAT IS THE PFOSITION OF THE FIRST CHECKERBOARD?

(Ask S to point position if he has difficulty speaking.

If 3 still does not respond sfter three such attempts
within a one minute period, t*Tminate and go on to the
next test.)




MINNESOXA (Displacing)

ORTENTATION: Instructions for the subject

THE OBJECT OF THIS TEST IS TO SEE HOW FAST YOU CAN MOVE THE BLOCKS
INTO THE VACANT HOLE.

THIS IS THE WAY YOU DO THE TEST: (Move the blocks while saying the
following:) FILL THE TOP HOLE WITH THE BLOCK BELOW IT, THE NEXT EMFTY HOLE
WITH THE BLOCK JUST BELOW, AND KEEP ON DOING THIS UNTIL THE BOTTOM HOLE IN
THE FIRST COLWMN IS EMPTY, NOW FIIL THE BOTTOM HOLE WITH THE BOTTOM BLOCK IN
THE SECOND COLUMN. IN THIS COLUMN KEEP FILLING EACH EMPIY HOLE WITH THE BLOCK
ABOVE IT, UNTIL THE TOP HOLE IS EMPIY; CONTINUE MOVING THE BLOCKS IN THIS
WAY UNTIL YOU ARE TOLD TO STOP. YOU WILL HAVE 30 SECONDS IN WHICH TO MOVE AS
MANY BIOCKS AS YOU CAN.

YOU MAY USE EITHER HAND, BUT YOU MUST USE THE HAND YOU CHOOSE THROUGH-
OUT THE TESTS. WHICH HAND WOULD YOU PREFER TO USE? (record in the upper-right
hand corner of the data collection sheet).

USE YOUR FREE HAND TO STEADY THE BOARD. BE SURE THAT THE BLOCKS ARE
ALL THE WAY DOWN. IF ANY BLOCKS DROP, DO NOT STOP TO PICK THEM UP, BUT CON-
TINUE FILLING THE HOLES. (Put the blocks into the starting position).

IET'S TRY A PRACTICE TRIAL, WHEN I SAY "READY" PUT YOUR (RIGHT, LIFT)
HAND ON THE FIRST BIOCK YOU'KE GOING TO MOVE.

READY?

co!

{(AMllow the subject to move 12 blocks. Watch the subject
to be sure he ic doing the test properly. Give any help
seeded on the practice trial).

————— e PRACTICE-=~ee-- ———— (12 vlocks)

STOP AND TAKE A SHORT HEST FERIOD

---------------- RESTem=mmmmmm—mcc- (15 seconds)
"Reset blocks)
NOW LET'S START THE FIRST TRIAL. ARE YOU READY?

501

---------------- TEST-emmamm e e nn (30 seconds)
JTOP!
YOU WILL NOW HAVE A SHORT REST PERTOD

--------------- 31005 ) ISR (15 seconds)

(Reset blocks)
NOW GET SET FOR THE SECOND TRIAL., AKE YOU READY?
Co!
............... TE e cmmamamam————- (30 seconds)
JTOP! -52-




MINNESOTA (Displacing

BASELINE: Instructions for the subject

HOLES.

(Before each baseline test say to the subject:)

DON'T FORGET - WHEN I SAY "READY" PUT YOUR (RIGHT, LEFT) HARD ON
THE FIRST BIOCK YOU ARE GOING TO MOVE; WHEN T SAY "GO" START FILLING THE EMPTY

WE'LL NOW HAVE A PRACTICE TRTAL

----------------- woee PRACTICE=memenmnemm e

(Beset the blocks)
NOW WE'LL START THE FIRST TRIAL.
READY?
GO!

--------------------- TEST"""’"""‘“"“-------

YOU WILL NOW HAVE A SHORT REST PERIOD
.................. ceuaREST: smamnenron—nne——
(Reset the blocka)

NOW GET SET FOR THE NEXT TRTAL

EEADY?

Go!

THAT IS THE END OF TWE TEST.

«53.

Stop the S after
he has correctly moved
(12 blocks

(30 seconds)

(15 seconds)

(30 seconds)
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MINNESOTA (Dieplacing)

EXPERIMENTALS:

Instructions for the subject

(Before each experimental test ask the subject:)

DO YOU REMEMBER WHAT YOU ARE SUPPOSED TO DO?

DON'Y' FORGET - WHEN I SAY "READY" PUT YOUR (RIGHT, LEFT) HAND ON
THE FIRST BLOCK YOU'RE GOING TO MOVE.

HOLES.

WHEN I SAY "GO" START FILIING THE EMFTY

WE'LL NOW HAVE A PRACTICE TRIAL
READY?

, ' {If the S does not get "REATY" reveat up to 3 times in one
minute; "I YOUR HAND ON THE BLOCK." If neecessary, place
his hed on the block.)

(1f the S doee not, respond, repeat a moximum of 3 times in one
minute: "MOVE THE BLOCK INTO THE HOLE." If the S stiil does
respond. he will be considered untestable., Go to the next
apparatus. )

not

e vn e B w00 o v S T @ e . W

................ (12 vlocks)
- ) NOW WE'LL COTART

REATIY?
GO!

(same as abave)

(same as above)

(30 seconds)
YOU WII . NOW HAVE A SHOR. REST PERIOD

--------------- ﬁ---m-------------——-““’--
NOW GET SET FOL THE NEXT TRIAL

KEADY? (same as above)

(15 eeconds)

GO! (same as above)

cememmmmmemm—————— TES e crmeamaamuaaaanan

(30 seconds)
THAT IS THE D OF THE TEST.




HAND GRIP

CRIENTATION: Instructions for the subject
(Prior to each test, ensure that the pointer is set
at zero.)
THE NEXT TEST WILI MEASURE YCUR GRIP STRENGTH., YOUR TASK WILL BE
TO SQUEEZE THIS HAND GRIP AS HARD AS YOU CAN. (indicate grip).
YOU MAY USE EITHER HAND, BUT YOU MUST USE THE SAME HAND IN ALL TEST
SESSIONS. WHICH HAND WOULD YOU PREFER? (record).
YOU WILL STAND AILONG SIDE OF THE HAND GRIP AND SQUEEZE WITH YOUR
LEFT, RIGHT) HAND LIKE THIS (demonstrate position and squeeze). (reset).
WHEN I SAY "READY" STAND BY THE HAND GRIP AND PLACE YOUR HAND ON IT.
DO NOT SQUEEZE UNTIL I SAY GO. ONLY SQUEFZE ONCE, AS HARD AND AS STEADILY
4S5 YOU CAN. DO NOT LIFT OR PUSH THE GRID; JUST SQUEFZE IT ONCE FOR ABOUT
A SECOND AND THEN RELEASE IT. LET'S TRY A PRACTICE TRIAL. ANY QUESTIONS?

READY?
GOt
(Watch the subject tc be sure that he is responding
rroperly. Give &y help needed on the rractice trial.)
----------------- TRIAL- == mam e ——- (1 squeeze)
STOP!
YOU WILL NOW HAVE A SHORI' REST FERIOD.
mmmeemmaemecnena— REST-eemcccccacaaa (1 minute)
NOW LET'S START THE FIRST TRIAL.
READY?
GO!
---------------- TRIAlremcmmm—cem——— {1 squeeze)
STOP!
70U WILL NOW HAVE ANOT"'TR REST PERIOD.
---------------- RESTweecnsncneane=n (1 minute)
NOW GEL. SET FOR THE NEXT TRIAL.
REATY?
GO!
................ SQUEEZE~ v meeeamasan (1 squeeze)
S10P!




HAND GRIP

R NP

BASELINE: Instructions for the subject

(Before each baseline test pay to the St) -

DON'T FORGET - WHEN I SAY "READY," GET READY TO SQUFEZE; WHEN I SAY
"GO" SQUEEZE ONCE, AS HARD AND AS STEADILY AS YOU CAN., REMEMEER TO USE
YOUR (RIGHT, LEFT) HAND.

DO YOU HAVE ANY QUESTTONS?

READY?
GO!

--------------- TRIAL-=mseecce - (1 squeeze)
YOU WILL NOW HAVE A SHORT KEST PERIOD,

--------------- REST-meernoamemnan- (1 minute)
NOW GET SET FOR THE NEXT TRIAL,
READY?
Go!

-------------- TRIAL~=creremcnnccnn (1 squeeze)

THAT IS THE END OF THE TEST.
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EXPERIMENTAL: Instructions for the aubject
(Before each experimental test ask the sublect:)

DO YOU REMEMBER WHAT YOU WERE SUPFOSED TO DO%
DON'T FORGET - WHEN I SAY "READY," GET READY TO SQUEEZE: WHEN I SAY
"GO" SQUEEZE ONCE, AS HARD AND AS STEADILY AS YOU TAN. REMEMBER TC USE
YOUR (RIGHT, LEFT) HAND.
DO TQU HAVE ANY QUESTIONS?
(If the subject does not get "resdy", put him into i

position and say, "NOW CQOME ON, PUT YOUR HAND ON THE
GRIP." Repeat a maximm of 3 times in one minute.)

GO!

(If he does not squeeze, repeat,"NOW SQUEEZE AS HARD AS

YOU CAN." You may also repeat this no more than 3 times in one
minute. If the subject still does not respond, he will be con-

sidered untestable. Go to the next apparatus.)

---------------- TRIAL~ m e cn e e (% squecze}
YOU WILL NOW HAVE A SHORT RESYT PERIOD.
----------------- REST-wewmsvncacans (1 minute)
NOW GET SET FOR THE NEXT TRIAL.
READY? '
(same as sbove)
Go? (reme as above)

----------------- TRL; [mowmnonnnnnsn {1 equee

1]
A

THAT IS THE END OF THE TEST. 4




BALANCL TEST

= ——

ORIENTATION Instructions for the subject

YOUR TASK WILL BE TO BALANCE YOURSELF ON THIS RAIL (point to rail)
USING ONLY ONE FOOT. YOU MAY USE ETTHER FOOT, BUT YOU MUST USE THE SAME
FOOT THROUGHOUT THE TESTS. WHICH FOOT WOULD YOU PREFER? (record).

YOU WILL FLACE YOUR (RIGHT, LEFT) FOOT LENGTHWISE ON THE RATL.
(Demonstrate) YOUR SCORE WILL BE THE AMOUNT OF TIME YOU RALANCE ON THE RAIL
WITHOUT TOUCHING THE FLOOR OR THE PLATFORM. WHEN I SAY "READY" PLACE YOUR
FOOT ON TiE RAIL. WHEN I SAY "G0," LIFT YOUR OTHER FOOI' AND BALANCE. TRY
TO BALANCE UP TO 20 SECONDS. THE SCORING WILL START AS SOON AS YOU LIFT
YOUR OTHER FOOT. THE SCORING WILL STOP EITHER WHEN YOU TOUCH THE FIQOR OR
THE PLATFORM, OR WHEN 20 SECONDS IS UP. ILET'S TRY A PRACTICR TRIAL.*

DO YOU HAVE ANY QUESTIONS?

(answer a1l questicns)

READY?
GOt
------ ewee PRACTICE--mwvcacnna" (10 seconds)
(Watch the subject to be sure he is doing the tert
properly. iive any help needed on the practice trial.)
STOP! YOU WILL NOW HAVE A SHORT REST FERIOD.
...... waaeeRE M emaneeceacaana (10 seconds)

NOW LET'S START THE FIRST TRIAL. ARE YOU READY?
READY?
GO!
cuweneommensTRIAL-ercaeecaane .20 seconds)

STOP! YOU WILL NOW HAVE ANOTHER REST PERIOD.

cosnmncnacncREmre-aumnannnn {20 seconds)
NOW GET SET FOR THE NEXT TRIAL. ARE YOU READY?
READY? '
ot

woarcancsenTRIAL ~neewenns {20 seconds)
STOP!

NOTE: If at any time an S balancess for less than 5 secs., do not record a
gcore, but let him try immediately to balanx again. A total of
3 tries shculd be permitted. If § fails three times to balance
for at least 5 secs., recard a zero.
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PALAICE TEST

BASELINE: Instructions for the subject

DON'T FORGET -~ WHEN I SAY "READY," PUT YOUR (RIGHT,LEFT) FOOT ON THE
RATL.  WHEN I SAY "GO," YOU WILL BALANCE AND THE SCORING WILL STARTY
DO YOU HAVE ANY QUESTIONS?

WE'LL NOW HAVE A SHORT PRACTICE.

READY?
GO!

commenvm—— PRACTICE-~mceaneen (10 seconds)
STOP!
WE'LL NOW START THE FIRST TRIAL.
READY?
GO!

........... TRIAL -~ ememomnm - (20 seconds)
SToP!
YOU WILL NOW HAVE A SHORT REST PERIOUD.

covnmmnamaRESTne <oeemmane ———- ( 10 peconds)
NOW GET SET FOR THE NEXT TRIAL.
READY?
GOl

....... U - 7\ (20 seconds)
STOPR!
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BALALC: TEOT

e et ———

EXFERDMGIMNAL . Instructiong for the gubject

DO YCU REMEMBER WHAT YOU ARE SUPPOSED TO DO?
DON ' FORGET -- WHEN I SAY "READY," PUT YOUR (RIGHT, LEFT) FCOT ON
RATL. WHEN T SAY “GO,” YOU WILL BATANCE AND THE SCOFE WILu START.

DO YOU HAVE ANY QUESTIONC?
WE'LL NOW HAVE A SHORT FRACTICk.

READY?
(11 he does not get set, put him into position and
sey: "NOW COME ON, PUT YOUR FOOT CN THE RAIL", Repeat
a maximum of 3 times in 1 minute.)
GO!
(If he dccs not start, eay:
"NOW LIFT YOUR OTHER FOOT AND BALANCE:" Repest in 1 uin., &
maximum of 3 times. If the subject still does
rot respond, he will be congidered untestabie.
Go to the next apparatus.)
------------ PRACTICE-cmmacmemmeacn {10 seconds)
JTOoP!

WE'LL NOW START THEF FIRST TRIAL.
READY? (seme as above)

GO! (same as above)

--------------- TRIAL-=rrccmecmnea——— (20 seconds)
STOP!
WE'LL NOW HAVE A SHORT REST PERIOD.

.............. REST-cenmacanccncnanaan (10 gecounds)

NOW GET SFT FOR THE NEXT TRIAL.
READY? (same as above)
co! (same as above)
amenmeesconcesalRIAL-receemcenan cannn (20 seconds)
STOP!
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ASUITIOR

QRIENTATION: 1Instructions for the subject

THIS IS A TEST OF HOW WELL YCU CAW ADD ~MBERS! THIS SHOWS YOU WHAT
"HE PROBLEMS WILL LOOK LIXE (show S the practice problem). THE FIRST FROBLEM
HAS BEEN WORKED CORRECTIY. NOTICE THAT THE /20027, T0 THE IrOBLEM IS FIACED
IN THE BOX BELOW THE PRUBLEM. FPLEASK WORK THE SWCOND PROBLEM AND FU THE
ANSWER IN 7. BOX BRTOW IT.

DO YOU HAVE ANY QUESTIONS BEFOPE YOU BEGIN?
0K, YOU MAY BEGIN.

(After the subject has solved the practice problem and
you have corrected any procedural errors, give him the
test sheet containing ninety problems, and read him
the following instructions:)

YOU WILL BE GIVEN THREE MINUTES IN WHICH TO SOLVE AS M/JTY OF THESE
FROBIIMS AS IMSSIBLE. DON'T SKIP ANY PROBIEMS. WORK THEM FROM LEFT TO
RICHT STARTING ON THE TOP LINE. WORK AS QUICKLY AS YOU CAN BUT ALSO TRY TO
BE AS ACCURATE AS YOU CAN. I WILL TELL YOU WHEN THREE MITVUTES ARE UP.

ANY QUESTIONS?

READY?

GOt

(Watch the subject to be sure that he is responding
properly. Give any help needed on the mractice trial.)

----n——---——--n—-msT----i'---'-"-----" (3 Minutes)
STOP!
THA™ TS THE ENXD OF ing TEUT.
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ADDITION

BASEIIﬁEf Instructions for the subject

DON'T FORGET - WHEN I SAY "GET READY," PRETARE TO ADD THE PRACTICE
PROBLEM? WHEN I SAY "GO," START TO ADD. KEEP WORKING UNTTL I SAY "srop."
WE'LL NOW HAVE A FRACTICE PROBLEM. DO YOU HAVE ANY QUESTIONS?

READY?
GOt

- PRACTICEww v eonem ——- (1 problem)

................ TESTmmrmmenawne——————— (3 minutes)
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EXTErUMENTAL:

Instructions for the subject

DO YOU RFMEMBER WHAT YOU ARE SUFPOSED TG DO?

DON'T FORGET - WHEN I SAY "READY," FREPARE TO ADD THE FIRST PROBLEM.
WHEN I SAY "GO," START TO ADD: KEEP WORKING UNTIL I SAY "STOP." WE'LL
START WITH A PRACTICE FROBLEM. ANY QUESTIONS?

REATY?

(If the S does not get "READY" repeat & maximum of 3 times in
1 min.: "HOLD THE PENCIL AND GET READY 7O ADD THE
PROBLEMS." If necessary, place the pencil in his hand.)

{If the S does not respond, repeat a maximm of 3 times in i min.!
"START AIDING." TIf the § gtill does not respond, he will
be considered untestable. Go %o the next apperatus.)

(1 problem)
M wer WE'LL START THe TEAT.

READY? (same as above)

GO!? (same as above)

------- -n--.-n--.m—-----.--.mn------A:

(3 minutes)

THAT IS THE END OF THE TEST.




ORTENTATION: Instructions for the subject

THIS IS A TEST OF HOW WELL YOU REMEMBER NUMBERS. WHEN I START THE
TAPE RECORDER, YOU WILL HEAR THE WORD "READY," FOLLOWED BY A GROUP OF NUMPERS.
LISTEN CAREFULLY TO THESE NUMBERS BECAUSE YOU MUST KEPEAT THEM TO ME IMMEDI-
ATELY IN THE SAME ORDER THAT YOU HEARD THEM. DON'T WAIT FOR ME TO ASK YOU
TO REPEAT THEM. FIRST, LET'S TRY A PRACTICE RUN., YOU WILL HEAR THE WORD
"READY," FOLLOWED BY THREE NUMBERS. I WANT YOU TO REPEAT THEM RACK TO ME.

(Press the start key of the tape recorder. When the three

numbers have been presented, stop the tape recorder immedi-

ately. Listen for the response of the subject and compare

his response with the digits listed on the master gheet of

correct digits. If the sublect is wrong, try to determine

whether he misunderstood the instructions snd give all the

help needed.}

DURING THE TEST PERIOD, YOU'LL FIRST BE ASKED TO REFPEAT A GROUP OF

THREE NUMBERS. YOU'LL HAVE 15 SECONDS TU ANSWER. REMEMBER TO REFEAT THE
NUMBERS BACK IMMEDIATEIY. AT THE END OF 15 SECONDS, YOU'LL, AGATN HEAR "nRmary,”
FULLOWED BY A SECOND GROUP OF THREE NUMBERS, AND AGAIN, YOU®LL HAVE 15 SECONDS
TO REPEAT THEM., WHEN YOU'VE FINISHED THE TWO GROUPS OF THREE NUMBERS, YOU'LL
BE GIVEN TWO GROUFS OF FOUR NUMBERS, THEN TWO GROUPS OF FIVE NUMBERS, AND SO ON.
EVER IF YOU THINK YOU CAN'T REMEMBFR THE NUMHERS, TRY TC GUESS THEM. ANY QUES-
TIONS?

(Answer the subject's quesiions here if he has any.)

K. LET'S "OnTN.
\iavwe wie suart key on the tape recorder.)

- "’"""’""""MAIF"' --------- - - -

(At each level tested, reccrd a + for every correct repponse
and & - for every i -~orrect response. Continue testing
wrtil the 8 misses two nusber groupe at a given level. BRe-
cord as the score the highest level on vhich at least one
correct respcnse was made.)
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MEMORY

BASELINF: Instructions for the subject

(Before each baseline test, ensure that the tape 1s
set at the right place at the start of each test
session)

DON'T FORGET, REPEAT THE NUMBERS YOU EEAR IMMEDIATELY. DON'T WAIT
FOR ME TO ASK YOU TO REPEAT THEM.

K. LET'S BEGIN THE TEST.

(Press the start key of the tepe recorder; score as
indicated on the Orientation page).
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MPMORY

EXPERIMENTAL: Instructions for %ihe subjlect

DO YOU APMEMBER WHAT YOU ARE SUPFOSED 'O DO?

DON'T FORGET, REPRAT THE NUMBERS IMMEDIATELY - DO NOT WATT FOR ME
TO REFEAT THEM.

0K, ILET'S BEGIN THE TEJT.

(If the S does not respond In the 15 sec. interval, stop
the recorder before the next set of muwbers is preseuted,
and sey to S: "REPEAT THE NUMBERS YOU JUST HEARD." If
nc responee,

a) ensure that the S 18 paying attention

b) return the tape to the set of mmbers
Just presented :

cg sey: "NOW REPEAT THE NUMDERS YOU YEAR"

d) replsy the numbers ani weit 15 secs.
for & regsponse.

If no responee say: "COME ON NOW, REFEAT THE NUMBERS YOU
JUST HEARD."

If no respopse in 15 eece., terminate the Memory Teat and
proceed to the next test).
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ORLENTATICN: Instructions for the eubject

{Priocr to each test, ensure that the equipment is cperating
correctly, AND thet the switch 1s in The OFF poeition. The
first time the S comeeg in; read him the following:;

THIS IS A TEST TO MPASURE YOUR ABILITY TO ESTIMATE A TIME PERTOL
OF 10 GECONDST EACH TTME YOU MAKE AN ESTTMATE, YOU MUST ‘PHROW TS SWITCH FROM
THE “OFF" TO THE "ON" KOSITION LIKE THIS: {demonstrate by throwirg the switch ON)
THEN, YOU SHOULD COUNT SILENTIY TO YUURSELF FROM 1 to 10, AT A RATE THAT YCU
FEEL IS ONE COUNT PER SECOND. WHEN YOU HAVE COUNTED TO 10, RETURN THE SWITCH
TO THE OFF POSITION LIKE THIS: {demonstrate by throwing the ewitch OFF)
THE ACTUAL TIME IS RECORDED ON THIS CLOCK HFRE (indicate the clock). DURING THIS
SESSION, I WILL TELL YUU WHAT YOUR ACTUAL TIME WAS SO THAT YOU CAN "SET" YOURSFLF
70 COUNT AS CLOSE TO 1C SECONDS AS POSSIBLE. LATER ON IN THE EXPERIMENT, ¥,I1 :
WON*T BE TOLD HOW GCOD YOUR DSTIMATES WERE, BUT YOU CAN FIND THIS OUT AFTEY .~
THE STUDY IS OVER. o

I'D LIKE YOU TO TRY AN ESTIMATE NOW. ALWAYS WATT UNTTL I SAY "GO"
T “OWING THE SWITCH TO ON: THEN COUNY TO YOURSELF FROM 1 to 10 AND

TTTCH TO OFF, DO YOU HAVE ANY QUESTIONS?

fAnswer all questions to ensure that the S understands and
can follow the instructions.)

.L NOW HAVE A PRACTICE TRTAL. I WILL SAY "READY" EACH TIMC BEFORE

DO YOU HAVE ANY QUESTTIONS?
0K, READY?
Go!

(Webch the subject to be pure that he ie responding
properly. Give exy help needed on the practice trial.)

mresemmnneemnesomse PRACTICE-cmmuaraenansnn (1 estimastion)
FINE! YOUR ESTIMATION WAS .
NOW WE'LL HAVE 10 TRIALS TN A ROW.
READY?
GOt
YOUR ESTIMATION WAS .
{Repeat this procedure for 10 ewiimates)




- o B o o

BASELINE: Instructions for the gubject
{Before each vaseiine test ask the subject:)

DON'T FORGET - I WILL SAY "READY" EEFORE EACH TRIAL AND I WILL
SAY "GO" WHMEN YOU ARE TO START. REMEMBER TO COUNT TO YOUR'ELF FROM 1 TO 10
THEN THROW THE SWITCH OFF. ALL ESTIMATIONS WILL BE FOR 10 SECONDS.

DO YOU HAVE ANY QUESTIONS?

OK, NOW WE'LL START THE FIRST TRTAL.

READY?

gel
(5 estimationa)

Do not

------------------ .--m&‘.----aonau------ -

(Repeat this procedure for 5: estimations.
tell the S his score.)
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TIME ESTIMATION

EXPERIMENTAL: Ingtructions for the subject

{ Before each experimental test ask the subject:)

DO YOU REMEMBER WHAT YOU ARE SUPFOSED TO DO?
DOX'T FORGET - I WILL SAY "READY" BEFOR% EACH TRIAL AND I WILL SAY
"GC" WHEN YOU ARE TO START, REMEMBER TO COUNT TO YOURSELF FROM 1 TO 10 THEN
THROW THE SWITCH OFF. ALL ESTIMATIONS WILL BE FOR 10 SECONDS.
DO YGU HAVE ANY QUESTIONS?
0K, NOW WE'LL STARY THE FIRST TRIAL.
READY?
JIf the S does not get "READY" repeat & maximum of 3 times in 1 min.:

"PUT YOUR HAND ON THE SWITCH." If necessary, place his
hand on the swtich).

(If the S does not respond, repeet & maximum of 3 times in 1 min.:
"IHROW THE SWITCH AND COUNT TO TEN." If the S still does
not respond, he will be considered untestable. Go to the

next apparatus).
cocmncnrmnvnnsnccnacane[ES ennrorcnnnunenan ( 5 estimations)

(Repeat this procedwre for 5 estimations. Do not
tell the S his score.)

«69-




RN

SIMPLE REACTION TIME

ORTENTATION: Instructions for the subject

THIS IS A TEST TO SEE HOW FAST YOU CAN REACT TO A LIGHT: YOUR

TAS VILL BE TO PRESS THIS BUTTON (point) WITH YCUR INDEX FINGER AS FAST

AS YOU CAN WHEN THE LIGHT COMES ON. YOU MAY USE ETTHER HAND. WHICH HAND
WOULD YOU PREFER? (record) WHEN I SAY "READY," ALWAYS KEEP YOUR FINGER
LIGHTLY ON THE BUITON., WHEN I SAY "GO," WAIT FOR THE LIGHT AND PRESS THE
BUITON AS SOON AS IT APPEARS. NEVER HOLD THE BUITON PRESSED DOWN. ALWAYS
WAIT POR THE LIUGHT BEFORE PRESSD’™ THE BUITON. IF YOU "JUMP THE GUN" BEFORE
THE LIGRT, AN ERROR WILL BE COUNTED AGAINST YOU.

NOW WE'LL TRY A FEW PRACTICE TRIALS.

*
(Ensure that switch is on Demo, that the Control Box switch
18 OFF and that the Remote jack 18 plugged in)

READY?
GO! (Press the button for each stimulus)

(Watch the subject to be sure that he is responding
properly. Oive amy help needed on the practice trial.)

............. PRACTICE-~eemererenan (4 demonstrations)
X, YOU'LL NOW HAVE A SHCHT REST PERIOD

............. RESTecemccsmremensnana (30 seconds)
(Record clock and counter readings)

NOW IET'S START THE FIRST TRIAL,

REAT (go\)r svitch to Test. Oreeu light should appear on Control
go! ( Press button long enough for Oreen light on Gontrol Box
to go off)
soncnennmrneeRIAL = ncarnvannn (10 stimuli)
0K, YOU'LL NOW HAVE ANUIMER REST FERIOD.
evcenconcceafEITmraccrnconnannne {30 seconds)

(QGreen 1ight comee back on after 10 stimuli have been pre-
sented. Lead and record the clock and counters dwring the
rest period.)

NOW GET SET FOR THE NEXT TRIAL.

REALYY
Got { Press dutton)
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SIMPLE REACTION TIME

ORIENTATION: Instructions for the subject {Continued)

----- SRPRIPRITRI ;¢ /.| PSR —— (10 stimuld)
(record clock and counter reedings)

(Always return the switch to Demo position and reset the
clock and counters to be ready for the next session).

# Note that throwing the eswitch from Test to Demo, will act like a iemo
presentation.

wTle
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ZIMPLy, REACTION TIME

BASELINE: Instructions for the subject

{Before each baseline test, ensure that switcn is ir
Demo position.)

DON'T FORGET - WHEN I SAY "READY" PUT YOUR (RIGHT, LEFT) INDEX
FINGER ON THE BUTTON. WHEN I SAY "GO," WAIT FOR THE LIGHT AND PRESS THE
BUTTON AS SOON AS IT APPEARS.
WE'LL NOW HAVE TWO PRACTICE TRIALS. (Control switch should be on Demo)

READY? GO! (Press button for each stimulus)
ceeeemem e s «PRAGTICE-mmonenmmmcanaces (2 stimuli)
(Read the clock and cowrter readings)

NOW WE'LL, START THE FIRST TRIAL
(Throw switch to Test)

- READY? GO!  (Press button)
cmemmmenme—— DU, " QS {10 stimuli)
YOU'LL NOW HAVE A SHORT REST FERIOD.
——erecem—n—- cececaRESTemcrmammncm-n . {30 secones)
(Record the ciock and counter resdings)
NOW GET SET FOR THE NEXT TRIAL.
READY? GO! (Press button)
mecemcamrcuacmac BB curmcrconamncnmanne (10 stima )

(Record rlock and counters)

THAT IS THE END OF THE TEST.




SIMPLE REACTION TIME

EXPERIMENTAL: Instructions for che subject

FINGER ON
BUTTON AS

Refcre each experimental test agk the subject:)

DO YOU REMEMBER WHAT YOU ARE SUPPOSED TO DO?

DON'T FORGET - WHEN I SAY "READY," PUT YOUR {RIGHT, LEFT) INDEX
THE BUTTON. WHEN I SAY "GO," WAIT FOR THE LIGHT AND PRESS THE
SOON AS IT APPEARS,

HE'LL NOW HAVE TWO PRACTICE TRIALS.
DO YOU HAVE ANY QUESTIONS?

READY?
(Ensure that the control switch is on Demo)
(If the S does not get "READY" repeat in 1 min. up to
3 times: "NOW PUT YOUR FINGER ON THE BUI'TON." If
necessary, place his finger on the button.)

co! (Press control button)

(1f the S does not respond, repest & maximum of 3 times in 1 min.:
"NOW PUSH THE BUTTON." If the S still does not respond,
he will be considered untestable. Go to the next

apparatus.)
---------------- PRACTICT-=c-emmecncnmseanr (2 demonstrations)

NOW WE®LL START
TEADY?

(Throw controi switch to Test)

(If the S does not get "READY" repeat 1m 1 min. up to

3 times: "NOW PUT YOUR FINGER ON THE BUI'TON." If

necessary, place his finger on the bwtton.)

CO} (Press control button)

(It S does not respond, he will be considered untestable.
Go to the next apparatus.)

ceceecmecccmacesTEGTermemmoncennonceeen (10 stimuli)

YO'! WILL ROW HAVE A SHORT REST PFRIOD
cmencoccanavenanfBS ececmsacanennacnanas (30 seconds)
NOW GET SET FOR THE NEXT TRIAL.
{EADY?  (same as adove)
ot (same as above)
cecsevannssannnsBfccmvescocannccnnnaes (10 stimull)

THAT I8 1Y% END OF THE TESY.
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TABLE 5

e —————————— ey Vi T————

SUBJECT DATA

wad i

Trimnt. S Init, Rank D.O.B.* H. G.:E—:* ?lSpecia.lty
P 1 JR Pfc 5/27/40 15 Corpsman
" 2 ER  Pfc 2/ 1/45 12 Eng. Equip. Repairman
C 3 JC Sp/4 11/10/39 12 Lt. Veh. Driver
ﬁ 4 DP Pfc 3/ 5/42 12 Field Artillery
(@)
5 RN Pfc 1/ 9/44 11 Supply Handier
6 RM Sp/4 2/11/42 12 Infantry Man
2 7 TB Pic 6/ 2/42 13 Clinical Psychol. Spec.
o 8 ND Pvt. 12/12/42 14 Clerk
(I; 9 RH Sgt. 11/ 1/38 12 Armor Crewman
L 10 BR Sp/5 7/17/44 12 Helicopter Mech.
:‘4 11 BS Pfc 7/22/42 14 Clerk Typist
I 12 RW Pfc 9/ 5/43 11 Corpsman
g 13 BK Pic 3/ 3/45 12 Coastruction Mech.
14 JN Pfc 1/31/44 12 Clerk Typist
15 HS Sp/4 9/27/44 12 Infantry Crewman

*Do OQ Bo - D‘t. o‘ Birth

*H,G.C. » m.h‘.t Grade Cmpleted
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l1st Day

Table 6 Four=Subject Teat Schedule

Time

b. 1

b. 2

b‘ 3

0830-0945
0900-1015
0930-1045
1000-1115

0945-119¢
1016-111%
1045-1130
1115-1145

1100-1145
1115-1200
1130-1215
1145-1230

1145-1230
1200-1245
1215-1300
1230-1315

1230-1315
1245-1330
1300-1345
1315-1400

1315-1400
1330-1415
1345-1430
1400-1445

1400-1445
1415-1500
1430-1515
1445-1530

1445-1530
1500-1545
1515-1600
1530-1615

1530-1615
1545-1630
1600-1645
1615-1700

and Day
b. 5

DA

d. 1

d.2

d.3

Time

0830-0915
0845-0930
0900-0945
0915-1000

0915-0930
€930-0945
0945~1000
1000-1015

- 0930-1000

0945-1015
1000-1030
1015-1045

1000-1045
1015-1100
1030-1115
1045-1130

1045-1130
1100-1145
1115-1200
1130-1215

1130-1215
1145-1230
1200-1245
1215-1300

1215-1330
1230-1345
1245-1456
1215-1300

1330-1415
1345-1430
1400-1445
1415-1500

1415-1530
1430-1545
1445-1600
1500-1615%

d. 4

2nd Day

R&M

d. 5

non an

Time
1530-1615
1545-1630
1600-1645
1615=1700

1615-1800
1630-1815
1645-1830
1700-1845

1800-1045
1815-1900
1830-1915
1845-1930

Key

Orientation
Rest
Mealtime

Baseline Test

Session

Dose Admin-

istration
Dosage Test
Seasion




APPENDIX C

BIGNIFICANCE TESTS
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APPENDIX D

PBAW DATA
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TABLE 15

Test Sessions
bS

ORY PERFORMANCE SCORES

(in no. of digits correctly recalled)
B

&

b3

T.0
5.5

8.5
k.5

N N M

MRdOMEO

T.5
6.5
6.0
T.S
7.0
7.0
6.5
T.0
6.5

VOOAROMNLXHEM

-87 -

T.0
9.0

R

1l

on Day
occurred on Deay 2

Sessions O ~bk occurred

Sessions b5 - 45

NOTE:

not equivalent to any
(1.e., 'y £

sesaion score but equal to the average
the last two pre-dosage scores

3 - Baselire Score:

bi « baseline test segsions
41 - dosagce test sessions

0 - orientation

KEY
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